
The followin~
fish obtained from a
This fish was one of

= .of the :j-ssuesof a yellow filltUIMreport gives 2nalyse. .
Japanese import by Los :mgeles District in May 19!A0
two shown to be slightly radioactive when surveyed with a

portable Beta-Gamma meter. It was received at the laboratory in 3 frozen
state and had been previously degutted and degfiled, Samples for analysis of
radioactivity were taken (1) from the raw fish, (2) after precooking (3) after
carming.

,Prooedure: ~acessir?g of $h~;fish was carried out,in the laboratories
of the .Natjqal Ca~qs hsociatia~,’.incollaboratjon. with’llr.James Reed.
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Tuna wa; brought &_ NC;,laboratories on Monday, July 26, ina
frozen state and permitted to thaw overnight at room temperature.

-,
On Tuesda;, July 2’7,the tuna, approximately 5’0fiches long was
cut into.head amd,tail sections resp-e.ctiveiy29 and 21 inohes.
‘Thisprocedure, comparable t~ standard canning practice, was
necessary~o. ,a.c,commodateth,efish to the cooktig basket. At
this”time portions of the edible and inedibie tissues were
tapp ;or an,al.ysps,..

The sections.of fi~h were placed in two galvanized wirebaskets
30iflong’and 16” wide and precooked h steam at 220°F to 225°F
for 5 hours to a temperature of Us to 160°F recorded on a
thermometer inserted to the l~el ~f the vertebral column.

‘ :’,”

Dining cookipg, g mixture of Steam:condensate.antijuice61fnm
the fish was collected. The,tot~l liquid amounting to-i6T2sml.
was concentrated aridyielded approxtiately 71& gns. solids. “~m
aliquot was taken for analysis. .

,, ,. .,
The pre~ooked sections were cooled at room temperature overnight.
On Wednesday, July 28, they were cleaned, the edible’se~titis~
separated and prepared for canning. litthis time”&“dible-”&d--”
,inedibletpo,q%ionsof the precooked fisn,were taken for analysis.
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@W~g.,Ya{ don; as foli6wS: ~ . ,. . ,j...
,, ,- .,
C.&Size: +2 fi&* ,(3Q7x 20U. :,”: . . -. ‘-“ ~~~.

. -.,,J -.,;,- ....-----
HJi+rhJto:; Tim f+.oq.. :: , , ,.;! : ‘,11).!1-::.

. . ,.,.:,’~T.“-?-,.~,:.. ......,, .,
Fill-in Salt: ~ oz.

.:-~ n.’ .-
. . .,“:,.4...,,.. :,i,.. ,,’.,.. .

~;~;-in ’cot~.n:se,gd’.tiil:“i.j:2fl.’oz. - ““ * ,-,,, -’.!.,,.,,.,... ‘I.?...
{, ..,.,.,, :....~.,:. f.,,-” :$.. . .d.:*A.-i”..~. -’””

C&s’were ;;~led:under 2511 au e vacuum and @kiCt?SSbd~d2
H2400F in steam for 85 minutes, 01 owed by water cooling.



2 = Upper right loin

c = Lower rigr.tloin

D = Lower left loin

A minimum of 10 cans were filled from each loin with tle cm.s being
numbered 1 to 10 to rcDrcsent progression from head to tail, cans #20 and
#9 were from the ta~ section and cans #8 to #l were from the head and body
section.

cock Tatal Cans Numbered

!3 2 l,2,393,L;k,596,7,8,9,10

c 10 1Y2>39L,5>6,738,9,N

192,3939h95j6,7,8,9;loD L

;Totalb6 cans

Far analysis of tke canned m.eat~s~,pl~s.were taken from the coded
C&lS in ~h a way that meat from (1) near the head, (2) at mid section and
(3) n~aroth~ tail was represented,.

Fcfrcontrol 1951 ar.digsk pack was used with samples representative
of PacificYellow i’inand Ltlantic Coast IIlittlerftuna.

Radi’ologicd’Lnalyses. L
—. .,

Wet weight samples ran~ing from approximately’j to LO grams were
placed in 100 ml. pyrex beakers and ashed at 5C0°C for 24 hours. Ash
weights were recorded and the ash broken up into a fine powder and distributed
as evenly as possible ov~r 10 ml. capacity aluminuq I’mllk,toplfplanchettes,
having a diameter of 5 centimeters. Samples were read for 10 minutes. Values
were correetcd for background and expressed as disintegrations per minute.
Standard Basis: U.S. Bureau of St&ndards. Beta’Ray Standard. RaD}E #u62
corrected to i.ugustlj 1954, = 127.8 d/sqc. .

In three experiments, counts.~r minute were read agatist increments
of ash weight. Withii the rang6 of ash weights recorded, this relationship
ws shoyn to bc lin,ear. No c~~ections for self-absorption were con-
sequently.,made. .. ..!, .,
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Since no CQXTeCti.2~S have kcn m~.defor rxi oactivc potassium normally
present ir.fish tiss~lcsjori~ritatior.regm-ding Li-.: significance of the radio-
activity recorded ;;JSZbe obtained by rcferer,ceto tE.Gcontrol values. In
Table 5 arc asscmbice some of tr.e readings on the edible white meat of the
rauioactivc tuna in comparison with controis. “.,y.ilethe amount of data is
probably too small Zcr statistical evaluation, tnerc is i~dication that the
raw flesh dots contain a small excess of raciioactivityover that of the
controlst but this is lost in the process of cooking and canning~ If this
is so, then the marked activity of the exudate {Table 3) may be a partial
explanation. It is b~liwea that the exudate repr~sents a “cooking out’tof
minerals some of which (potassium included) may be raaioactivc. Support for
this argument may also be noted in that loss of activity by cooking is only
2@ when expressed on the basis of the wet weight but ~G% ‘whenexpressed on
the basis of the ask weight.

Generallyj it can be stated that tac process~d flesh of the lrradio-
activcW tuna does not contain significant amounts of activity over that of
control tuna. Referring to Table 3 showir,ganalyses cf canned samples from
aiffercnt locations on the fish, it is evident that distribution of radio-
activity does not ioliow any significant trend, znd is uniform.

In order to assess the significance of the radioactivity measured in
oth~r tissues of the fisk~,comparable control tissues would, of course, also
have to bc analyzed. Rcfercncc to Tables I and II shows nevertheless that
some of the other tissues, notably skin, gill, etc., did have significantly
higher values than the Edible flesli. Contrary tc expectations, however, no
significantly high “standout!!values for bone arc recorded.

Conclusions:

(1) There LS a
in the raw

(2) Processing
same level

small but sig~ificaxt clcvction of radioactivity
import sample of yellow fin tuna.

of the edible flesh reduced the radioactivity to th~
as that of the controls.

(3) Considering t~i~low lWCIS of radioactivity involved) there is
no question of injury to health from ing~sting the canned
meat.



Sample
Taken

‘dhitcMeat

‘dhitcMeat

‘WhiteMeat

Dark Meat-:-

Mcat*

Vcrtcbrac

Piece of
gill

Skin

Gullet

Table I

~)?J ~SH++%

Location of Sample lieight of Sampic Radioactivity
on Fish in Grams in Disintegrations pcr

Upper left loin 2111 35.61
from tail (;.-$)

Upper left loin 20!: 43.28
from snout, flank
side (A-s)

Lower left 10M 20” 34.48
from snout, flank
side (D-5)

Upper left 10in 29N 16,76
from snout

Ventral area of 25,61
body cavity

Tail portion I_4.67

Small remainder 3.42
from right gill
cavity

Below left gill 16.00
flap

From base of mouth 16.L2
and gullet ‘rith
bone attached

++Notordinarily canned
~inalyscs made i’.ugustL

A“iSn

0.7097

1.olo&

0.7768

0.2165

G.31!,160

3.6523

0.311.5

1.9160

1.3788

Total pcr gram
wet “A.

107

122

120

66.j

7h.2

63.7

33.0

63.2

83.9

3.0

2.8

3*5

Lao

2.9

L.3

9.7

Leo

5.1

of sample
Min(D/m)

pcr gmm
ash wt.

U6

121

155

306

215

17

106

33

61



Sample
Taken

‘dhiteMeat

White Meat

White Meat

I&k Meat++

Meat*

V~rtcbr3e

Skin

Skin

Dark Meat++

Bone

Table 11

PRECOOKED FISH+=-

Location of Sample Weight of Sample
on Fish in Grams

Radioactivity of Sample in
Disintegrations pcr Minute

Lower left loti 211’
from snout flank
side (D-5)

Upper left loin 211t
from snout flank
side (A-S)

Lower right lofi 21”
from snout (C-5)

Tai.3.~ortion

tieti t~ gill cavity

Mid-section, head
end

Tail portion

Undm gill flaps

Head

wet

32.00

24.43

32.h3

17.07

2L.111

li?.oo

11.38

1.5.42

18.36

25.52

Cooking exudate 71.4

L5h

1.0610

0.8026

0,8670

0.3037

0.3595

2.0662

2.1879

3.9L63

0.2615

7.8720

92

(lI/m)

Total per gram
wet wt.

69

65

91

m

110

48.5

63

64

108

I-1o

M, 600

2*1

2.7

2.8

201

L*5

2.7

5.6

5*5

5’.9

4.3

26

per gram
ash wt.

65

81

106

178

307

23

29

21

410

4

2000

*fJotordinarily canned
*z:.nalysesmade i.ugustb



CL;Jl!EDFISH-A

Location of White Meat Weight of S~iple
(loins) Acccrtiingto Code in Grams

Near head

“11.

c1

33

D3

Nearmiddle

‘5.&

X

C5

M

Near tail

Klo

Iuo

As

C9

w Aml.yses made ,;ugust20

Wet

15

15

15

15

15

15

15

15

15

15

15’

15

“hAs

0.5263

0.6353

o.b743

0.4367

0.iJ!83

0.4956

0.I-1837

0.5932

0.52?5

0.556c

0.5572

0.6385’

Radioactivity of Sample in
Distitegration per itinute(D/m)

Total

35

36

36

20

36

29

28

33

26

32

19

Lo

per gram
wet wt.

2,3

2.4

2*L

1.3

2.4

1.9

1.j’

2*2

1.7

2.1

1.3

2.7

pcr gram
ash wt.

67

57

76

L6

7J-J

5L

53

56

49

58

34

63



C;.NNEDFISH, CON’i2CIL

Swlrcc cock ?.~Jcightof Sample Radioactivity of Sample in
in Grams Disintegration per Minute

(D/m)

‘det J.sh Total pcr gram per gram
Wet wt. ash wt.

Atlantic Coast 9 42.bO 1.1227 69 1.6 61
ufittlcfltuna
-19J1pack lo 30.20 0.7773 % 1.8 71

Pacific Coast PIYj 15 0.3970 33 2.2 82

l%h pack
P~Y~ 1.5 o.h609 39 2.6 85

P<il 15 0.U97 36 2.h 72



Raw Prccookcd CP~~d Crrmd Control

pcr grm pcr gram pcr gram pcr gr~m pcr gram pcr gr~ p~r gr~~ ~; ~~
‘Jetwt* ash wt. Wet -d. ash wt. WC% Wt . ash wt. Wet wt. .

3.0 U6 2.7 81 2.1* 62-x- 1.6 61

2.8 121 2.1 65 2.0?% 51* 1.8 71

3.5 155 2.8 106 2.1* 59* 2.2 82

2.6 85

2*L 72

lLV 3.1 l-u 2.5

* .:vcragc of b vilucs.

.- ,f- -. ( “’;
IL, “
d L.’ -’,- - “-, ‘

2.0 57 2.1 74



B . 0
.

~~ssue
%TT.d e

Muscle
Tzil
Anterior
l!idboay
:Orsd
R. Lateral
L. Leteril

Skin
Dorssl
Vent?d
L. Le.terel
R. Laterial

Intestines
Liver
Intestines
lnte~tine~
Gut
Viscere

Kidney
L. Gill
R. Gill

R + L Pectoral
Fin

Bone
Vertebrc

aii
fore

~ V. TaiZ.-.

Backbone

Fish IV

Liver

Spleen

Muscle

TABLE I

5.5
;::

21.2
0.1

7.9

0.’7

125

3.8

11.5
26.6
0

12
7

G
/!+80

4.5
123

54
xl

66

37

1.1
(-J*9

20

0.06 C.Gl!+& o*cu9

1.9

10

0.1 0. Oojl .0013

73

27

9.1 5.4
7.2 5.6

(-J.1~40.1>o
32 25 0.4 0.G7~ 0.025

~/A~/s~~l~

5,300

30,400

-,-. ,-— .,
l,fixl (8.8


